Effects of 5-fluorouracil on mRNA.
Currently, there are a number of studies which suggest that FU can have pronounced effects on mRNA and its metabolism. However, the relevance of these changes to the antitumor effect of FU are still not clear. Generally, the mRNAs which have been studied to date involve those genes which are associated with the TS-directed effects of FU and have generally been limited to the changes in mRNA levels. The recent development of PCR methodology to investigate changes in pre-mRNA and splicing provides the tool to study a number of RNA effects of FU simultaneously. The major question is which mRNAs are important for study. DHFR mRNA has a half life of 11.5 in KB1BT cells (Will and Dolnick, 1989) and is thus, on a kinetic basis alone, unlikely to provide a significant RNA target for RNA-directed effects of FU. There is a greater likelihood that shorter lived mRNAs which not only turnover rapidly, but are important to cell proliferation will eventually be shown to be key targets for the effects of FU at the RNA level. Interestingly, many of the growth factors are encoded by short-lived and tightly regulated mRNAs (e.g. GM-CSF, Shaw and Kamen, 1986). In fact the half-lives of some of these mRNAs are regulated by U-rich sequences in their 3'-noncoding regions. The presence of U-rich sequences in these growth factor mRNAs and the small nuclear RNAs suggests these are worthwhile targets for studies, which could now be performed on clinical samples. Laboratory data which shows alterations in the small nuclear RNAs, under conditions which only provide for very low-level substitution of U residues by FU also suggest that RNA effects of FU may be a much more tightly related to cytotoxicity in vivo than previously thought.